Differential effects of the hematopoietic inhibitors MIP-1 alpha, TGF-beta, and TNF-alpha on cytokine-induced proliferation of subpopulations of CD34+ cells purified from cord blood and fetal liver.
We have previously characterized the proliferative response of primitive CD34+ cells, purified from adult bone marrow, umbilical cord blood, and fetal liver, to a mixture of hematopoietic stimulators (steel factor [SF], interleukin-3 [IL-3], IL-6, and erythropoietin [Epo]) in serum-free liquid cultures. In the present study, we assessed the effects of the hematopoietic inhibitors, macrophage inflammatory protein-1 alpha (MIP-1 alpha), transforming growth factor-beta (TGF-beta), and tumor necrosis factor-alpha (TNF-alpha), on the cytokine-induced proliferation of three different CD34+ cell subpopulations derived from cord blood and on total CD34+ cells derived from fetal liver. In cultures of cord blood cells, addition of MIP-1 alpha inhibited the numerical expansion of primitive CD34+ cells (CD34+ CD45RAlow CD71low cells) without inhibiting the proliferation of more mature subpopulations enriched for myeloid (CD34+ CD45RA+ CD71low cells) or erythroid (CD34+ CD45RAlow CD71+ cells) progenitors. TGF-beta significantly reduced the proliferation of all three subpopulations, although its effects were more pronounced on cells of the erythroid lineage, particularly immature erythroid progenitors. Similarly, TNF-alpha preferentially inhibited total nucleated and CD34+ cell production in the subpopulation enriched for erythroid cells. However, in contrast to TGF-beta, TNF-alpha preferentially inhibited the proliferation of more mature erythroid progenitors. In a separate set of experiments, MIP-1 alpha, TGF-beta, and TNF-alpha were added to cultures of total CD34+ cells purified from fetal liver. In keeping with the fact that the majority of the progenitors contained in these cells were erythroid progenitors, the inhibitory effects of the three cytokines were similar to those observed in cultures of CD34+ CD45RAlow CD71+ cord blood cells. The results of the present study demonstrate that MIP-1 alpha, TGF-beta, and TNF-alpha have the capacity to modulate cytokine-induced proliferation of cord blood and fetal liver progenitors. The differential effects of these three cytokines confirm their pleiotropic nature as regulators of hematopoiesis.